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Deliverables

• Guidelines for future research and recommendations for the evaluation of respiratory
characteristics in fat tissue.

• A database on mt fitness evaluated with fat tissue from humans and model organisms 
and post-study reports

• Draft of review manuscript.
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MitoEAGLE data repository: adipose, liver, neuronal

Fat tissue analysis from human in comparison with mouse
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• Guidelines for future research and recommendations for the 
evaluation of respiratory characteristics in fat tissue.

1) High resolution respirometry 
Oroboros (diluted mitochondria in 
suspension)

Vs
Seahorse 
(compacted mitochondria in layer)

Any comments? Send to me!

2) Thermogenesis as oxygen 
consumption
vs

Thermogenesis as heat production

SymCel the first isothermal
microcalorimetry instrument



A. Giordano, V. Golozubova, S. Cinti - unpublished 

C57Bl/6 mice
Room 
temperature

• Guidelines for future research and recommendations for the 
evaluation of respiratory characteristics in fat tissue.

UCP1 KO
Wild-type



Optimal medium for respiration of brown-fat mitochondria

Sucrose medium KCl medium

Substrate oxidation (UCP1 activity in BAT)

100 mM KCl
4 mM KPi
20 mM K+TES
1 mM EDTA
2 mM MgCl2
0.1-0.3% BSA

250 mM sucrose
4 mM KPi
20 mM K+TES
1 mM EDTA
2 mM MgCl2
0.1-0.3% BSA

125 mM sucrose
4 mM KPi
20 mM K+TES
1 mM EDTA
2 mM MgCl2
0.1-0.3% BSA

Normal tonicity         Low tonicity
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Low KCl medium

50 mM KCl
4 mM KPi
5 mM Hepes
1 mM EGTA
2% BSA



Shabalina IG, …..... Cannon B. Biochim Biophys Acta. 2010 1797(6-7):773-84. 

UCP1 in brite/beige adipose tissue mitochondria is functionally thermogenic
IG Shabalina, N Petrovic, JMA de Jong, …J Nedergaard - Cell reports, 2013

Low KCl medium

50 mM KCl 
4 mM KPi 
5 mM Hepes
1 mM EGTA
0.5% BSA

Low tonicity
sucrose medium
125 mM sucrose
4 mM KPi
20 mM K+TES
1 mM EDTA
2 mM MgCl2
0.5% BSA

https://www.sciencedirect.com/science/article/pii/S2211124713006438
https://scholar.google.com/citations?user=MfgWm4gAAAAJ&hl=en&oi=sra
https://scholar.google.com/citations?user=FetAEaYAAAAJ&hl=en&oi=sra


BAT/BRITE sucrose medium

125 mM sucrose
4 mM KPi
20 mM K+TES
1 mM EDTA
2 mM MgCl2
0.5% BSA

Our optimal medium

1 week at 4°C –
slight browing of
inguinal white
adipose tissue

Low KCl medium

50 mM KCl 
4 mM KPi
5 mM Hepes
1 mM EGTA
0.5% BSA

Kazak L, ……..Spiegelman BM.             In our hands
Cell. 2015, 163(3):643-55. 

BEIGE/BRITE MITOCHONDRIA


